Mining practices and the lack of mine land
Introduction
Mining is essential to the economy of the United States. However, historical mining practices and the absence of routine mineland reclamation, remediation, and restoration have led to legacy sites with significant environmental and human health impacts. Typical remedial solutions are often lengthy and expensive, and are unacceptable to the regulated and regulatory community, and to the public. Gaining acceptance of new and more cost effective remedial methods is often difficult and requires lengthy review.
Although standard approaches exist to solve many mine influenced water and mine solid waste problems, the high cost and long-term maintenance are often prohibitive. At Superfund sites, EPA provides 90% of the funding for remedial activities. The states must provide 10% of the cleanup costs and 100% of the funding for operations and maintenance after the remedy is completed. These cost and resources issues for long term O&M are major concerns for the states, particularly since legacy sites can contain multiple sites and range up to hundreds of square miles. In 1993, the Mineral Policy Center estimated it would take from $33-$72 billion to address mine waste issues in the 32 western states (Lyons and others, 1993) . Problems related to mine influenced water can last for tens to hundreds of years, with long-term costs in the millions of dollars.
Innovative approaches are needed to solve environmental problems related to mining, but how can they be thoroughly evaluated in a reasonable time? For example, if you are a regulator, how do you tell if a new technology is legitimate or just "snake oil"? Will it really perform as described and will it meet regulatory standards? If you are a technology vendor or a site owner; how can you get regulatory acceptance of your new approach within a reasonable amount of time? Innovative technologies are generally not well understood and considerable effort is required to gain acceptance.
Standard water treatment processes exist to deal with most contaminants. For example, the conventional method to treat acid mine drainage is to collect the water and neutralize it with lime. While effective, this approach requires a large initial capital investment and incurs substantial annual operation and maintenance costs. For groundwater pollution the standard approach has been "pump and treat". Contaminated water is pumped from the aquifer, treated and discharged. Surface and groundwater in many historic mining areas remain contaminated. Serious environmental problems also exist at many Department of Energy (DOE) and Department of Defense (DOD) installations.
Estimated cleanup costs using available technology at these sites are in the billions of dollars (GAO, 1985) .
Once an innovative approach is developed to treat a specific problem, it can often be applied at many sites. In the past, new technologies were not readily transferred since each state had specific regulatory requirements and varying interpretations of common statutes. Each application would often have to replicate testing previously conducted because the state was not familiar with the new technology. The ITRC teams bring multiple state, federal agencies, site owners, consultants (practitioners) and community stakeholders together to evaluate the performance and application of new technologies and then prepare a guidance document specific to the technologies and application, with the goal of increasing acceptance and shortening review. 
Results
The white paper concluded that the ITRC Mine Waste team should:
• Identify and evaluate, emerging and innovative technologies that can cost effectively and successfully be used to treat mine influenced water and to characterize, remove, treat, reuse or stabilize mining, milling, processing, and smelting wastes.
• Identify state or federal regulatory obstacles to deployment of conventional or innovative environmental technologies at mine influenced properties.
• Identify approaches and/or solutions to overcome regulatory barriers.
• Identify innovative environmental solutions to solve legacy mine waste issues.
The white paper contained an initial The ITRC Mine Waste Team will collect case studies and search the literature to provide examples and evaluate technologies for treating, stabilizing, reclaiming and re-using solid mine waste and mine influenced water and evaluate their performance. For technologies that may contribute solutions to the problems, the team will develop a guidance document that will assist the user to properly evaluate and apply each technology. The ITRC Mine Waste team will also identify regulatory barriers or impediments and recommend specific flexibility when there is a net environmental benefit.
In order to avoid duplication and compliment existing efforts, the ITRC is developing a 
